Abstract: A solution to the problem of output feedback stabilization has been developed a few years ago, for nonlinear systems which enjoy some strong observability property known as uniform observability, by using high gain observers. Following our preliminary remarks of (Besançon and Hammouri, 2000) , the present paper focuses on the same problem for systems which are not uniformly observable. More precisely an output feedback control design is proposed for such a system, which, on the one hand, is assumed to admit a stabilizing state feedback when the state is fully available, and on the other hand, admits an exponential observer when the control is appropriately chosen. Copyright c 
INTRODUCTION AND MOTIVATION
It is well-known that unlike for linear systems, separate possible designs for state feedback and state observers for a nonlinear system do not systematically result in some dynamic output feedback controller with the same stability properties (no separation principle). However, it has been shown a few years ago how for systems with a strong observability property (namely uniform observability (Gauthier and Bornard, 1981) ), separate designs with global stability result in semiglobal stabilizability by dynamic output feedback (Khalil and Esfandiari, 1993; Teel and Praly, 1994; Jouan and Gauthier, 1996) : this roughly means that for any compact set, the stability can be made global w.r.t. this set. Notice that in those works, the uniform observability basically excludes singularities in the observation of the system. However, this property is not the general case, and in the present note, following our previous remarks (Besançon and Hammouri, 2000) , we consider the problem of output feedback stabilization for a class of systems which do admit singularities: assuming on the one hand that a stabilizing state feedback is available, and considering on the other hand some high gain observer for the system when any nonsingular input is applied, we show how to modify the feedback law so as to keep the observation possible in spite of singularities. This results in an output feedback law which is estimate-based as long as no problem of singularity is met, and constant otherwise
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for which the state vector cannot be fully estimated from the measurement . From this, let us consider the more general case when the system further admits nonlinearities as follows:
where
are smooth functions of their arguments which satisfy the following structures:
Obviously here, inputs¨for which some X q p vanishes are singular for the observation problem. However when all coefficients X r p 's are constant, or remain bounded away from zero and infinity, and the state remains in some compact set, it is well-known that a high-gain observer can be designed for (1) (Gauthier et al., 1992; Deza et al., 1993 for all¨, it has been shown in (Gauthier and Kupka, 1994) 
is an observer for (1), where: 
, observer (3) provides any rate of convergence larger or equal to , namely: 
Notice that non zero coefficients of 
and by the same arguments as above,
on this interval, and in particular at
. Including this into (4) yields: 
which ends the proof.
AN OUTPUT FEEDBACK CONTROL DESIGN
In this section, we consider a system of the form (1) 
to leave when the system is driven by any¨satisfy-ing:
At this point, let us consider an observer of the form (3) with
, and assuming that (7) 
ILLUSTRATIVE EXAMPLE
As an example, let us consider the following system:
For this system, some asymptotically stabilizing state feedback can be given by:¨£ . The system is of the form (1) and clearly admits a singular value of¨£ for the observation of ¡ 2 6
. In fact the set of singularities reduces here to ¢ ḧ D F G 6 £ ¢ W r , i.e. assumption 2.1 holds. The considered control law does not achieve exponential stability, but it can be checked that properties (9)- (10) way as in the case of uniformly observable systems. The basic idea here is to keep the control close to the available stabilizing feedback as long as possible, and only saturate it when it becomes too close to some singularity. From this, the output feedback control law is kept close to the candidate state feedback as much as possible in order to recover advantages of this state feedback. As a counterpart, its design requires to establish the set of possible singularities, which explains the restrictions on the considered class of systems. (11)).
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